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Abstract 
The “QOC Matrix - the worker´s voice” is a decision making tool for ergonomics issues developed by the Autonomous 
University of the State of Morelos in México. In this paper we show the second phase of the development, introducing new 
organization of the questionnaire elements that allows to define the ergonomic opportunity areas like workplace design and 
layout, task content, materials handling, work environment and psychosocial aspects, considered by the worker as an  ergonomic 
risk . The new criteria include standards from three different countries; Mexico, Spain and United States of America. 
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1. Introduction  
The companies established in Mexico are normally regulated by the Ministry of Labor and Social Safety which 
objective is to assure the safety and health of  workers by enforcing the Federal Labor Law [1]. Some aspects such as 
determination of compliance responsibilities by the employer and workers, risks regulation (physical and 
psychosocial like mobbing), training, outreach and assistance and health insurance are included as well. This law 
defines the Official Mexican Standards [2] as the guidelines that the employers shall implement. Now a days exists 
41 NOM’s active in the matter of labor security and health. Nevertheless not every NOM can be applied in each 
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work center. These standards are organized into 5 specialties: security, hygiene, product, labor organization and 
specified activities, see Table 1.  
 
Nomenclature 
IMSS  Social Safety Mexican Institute  
NOM Official Mexican Standards 
OCMwv  Option vs Criteria Matrix – The worker´s voice 
QOC Question, Option, Criteria 
RFSST Federal Regulation on Occupational Safety and Health 
STPS Ministry of Labour and Social Safety 
        Table 1. Official Mexican Standards Classification. 
Classification NOM Observations 
Safety 001, 002, 004, 005, 006, 009, 020, 022 Regarding to buildings, machinery and equipment, electric 
system, material handling. 
Hygiene 011, 012, 013, 014, 024, 025 Regarding to noise, ionizing radiation, non-ionizing radiation, 
vibrations, and illumination.  
Work organization 017, 018, 019, 021, 026, 028, 030 Regarding to personal protective equipment, hazard 
communication, outreach and assistance about occupational 
disease. 
Specific Activities 003, 007, 008, 016, 023, 031, 032 Regarding to safety and hygiene in agricultural operations, 
mining services, construction industry among others. 
Product 100, 101, 102, 103, 104, 106, 113, 115 Regarding to extinguishers in general, extinguishing systems, 
gaseous agent, personal protective equipment. 
 
Finally, the Federal Regulation on Occupational Safety and Health [3] establishes the requirements for the 
occupational security and health diagnosis which includes physical, chemical, biological, ergonomic and 
psychosocial risk factors. And this RFSST involves ergonomic aspects which must be considered by Companies 
established in Mexico. And now, to determine if this regulations’ scheme totally works, we consult the Report of 
Work-related Injuries and Illnesses developed by the IMSS and STPS [4] see Table 2.  
                                        Table 2. Report of Work-related injuries, illnesses and fatalities occurred in Mexico. 
Year Accidents   Diseases  Fatalities  Number of  certificates 
for  work temporary 
incapacity 
2004 282496 7,418 1077 20753 
2005 295594 7,292 1112 19721 
2006 309539 4,715 1071 18140 
2007 361244 2,691 1052 16415 
2008 411179 3,681 1133 17487 
2009 395024 4,101 1109 18721 
2010 403336 3,466 1125 22389 
2011 422043 4105 1221 24395 
2012 434600 4853 1152 24488 
2013 415660 6364 982 25625 
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As we can observe in Table 2, the quantity in the report is getting higher every time. Unfortunately, it is not 
known how many injuries, illnesses and fatalities occurred in Mexico. It is due to the under-reporting practiced by 
the private, federal and public companies. Now the question is: Why the occupational protection system mentioned 
above has failed? 
And one of the answers lies in the corruption derivative of the enforcement activity developed by the STPS 
inspectors and the companies which prefer to bribe the authority instead of to abate their persistent violations [5]. 
The other one is related to the lack of content about prevention and ergonomics by the NOMs. Although the RFSST 
has included ergonomic risk as issue to attend by the employers there are not standards as guideline. And it is in this 
context: the lack of information about ergonomics, and the missing of guidelines for it implementation that this work 
is focusing. We developed a comparison between Mexican regulation and Spanish and USA standards, in order to 
identify the ergonomic opportunities areas that we could implement in the “QOC Matrix- the worker’s voice” part 2 
designed, that will aloud to identify work risks based on national and international parameters [6]. 
2. QOC Matrix part 1 design. 
The QOC matrix help people use ergonomic information to solve problems and make decisions for work and 
workplaces design. We use the QOC notation to design the matrix content, and the criteria were defined in base of 
international and national ergonomic standard. The meaning of the content is: a) Questions were developed for 
evaluate the work and the workplace: i.e. as people do their work and the conditions where it is done. b) Options 
represent a group of answers categorized by risk and these options are used to evaluate the workplace. In this 
section, the worker’s voice is stored. c)  Criteria are ergonomics standards. 
3. Methodology for the QOC Matrix redesign. 
The QOCMwv is a decision making tool for ergonomic issues developed by the Autonomous University of the 
State of Morelos, the second phase of the development, was to introduce a new organization for the questionnaire 
elements, that allows us to define the ergonomic opportunity areas considered by the worker as an ergonomic risk. 
The methodology used by its redesign is showed below. 
 
x Delineation of the organization of the new content. 
x Selection of the standards used for the comparison between national and international parameters. 
x Comparison between the national standards and the parameters used in Spain and USA in order to determine the 
opportunity areas that the QOCMvw has to strengthen. 
x Analysis of the original QOCMwv structure and its compliance whit international parameters. 
x Definition of new content for the questions, options and criteria. 
x Development of a new QOCMwv, that allows identify and categorize ergonomic risks through Pareto charts. 
x The QOCMwv redesign´s validation and the comparison with the results obtained in the previews version, 
considering the user’s opinion. In this case the company´s Safety and Health Department.  
4. Results and discussion  
4.1. Delineation of the organization of the new content. 
We defined a structure for the organization of data that facilitated the comparative analysis, based on the concept 
used by the International Ergonomics Association IEA [7] and ISO 11228 [8] ergonomics standards. And 
subsequently, it helped us as configuration purposes, the result of that is presented below: 
 
x Work organization (mental processes, work stress, training, communication, crew resource management, design 
of working time, etc.) 
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x Work design (Relevant topics include working postures, work related musculoskeletal disorders, workplace 
layout) 
x Task content ( repetitive movements, efforts) 
x Materials and Products (materials handling, load manipulation) 
x Work environment (safety and health) 
x Psychosocial factors. 
4.2. Selection of the standards used for the comparison. 
In order to select the international parameters used in the QOCMvx we examined the official website about 
ergonomics and safety and health issues for each country. Ones we recollected all the available information we set 
the information together in a table organized by question number. In Table 3 an example of this activity is showed.  
Table 3. Example of questions about task content  and its respective standard organized by country. 
Question NOM   Spanish standards  USA standards  
6. Does the 
activity/task have 
repetitive 
movements that 
can lead to stress 
the upper limbs 
(arm, shoulder, 
forearm, writs)? 
Not considered this issue Repetitive movements [9] 
To identify the repetitive movements risk 
use method 1 from the UNE-N-1005-5. 
resuming in the following applies:  
If you encounter any of the following 
conditions NO RISK: 
x The task is not characterized by cycles. 
x The task is characterized by cycles of 
work, but the perceptual or cognitive 
activities clearly prevail and the 
movements of the upper limbs are 
residual. 
Checking risk factors: 
Absence of force development following 
the criteria of the UNE EN 1005-3. 
Absence of movements and awkward 
postures: 
x Low repeatability: Is that yes: 
x The cycle time is greater than 30 
seconds. 
x The same kinds of technical action are 
repeated for more than 50% of the 
cycle time. 
x The frequency of technical actions for 
each upper limb is less than 40 
technical actions per minute.  
x The positions and arm movements are 
between 0 and 20 °. 
x The joint movements of the elbow and 
wrist do not exceed 50% of joint range 
maximum (60 and 45 respectively). 
x Grip classes are "gripping force" or 
"pincer" for less than 1/3 of the cycle 
time period. 
OSHA does not have regulations to 
address ergonomics, only 
recommendations and guidelines. 
NIOSH - Repetition rate [10]:  
Task cycle times of 30 sec or less were 
defined as high repetition. 
Cycle times greater than 30 sec as low 
repetition. 
Hand manipulations 
High repetitiveness was described as 
more than 20,000 manipulations per 8 
hour work shift. 
Medium repetitiveness as between 
10,000 to 20,000 manipulations per 8 
hour work shift. 
Low repetitiveness as less than 10,000 
manipulations per 8 hour work shift. 
[HETA 88-36-2091; HETA 88-180-
1958] 
7. Is the activity 
repetitive and 
requires a major 
force to realize the 
load in which 
involves distance 
weight, time that 
causes stress on the 
trunk and lower 
limbs? 
Male 50 Kg, minors’ 30kg 
maximum sporadic loading 
and female 20 kg, 
prohibited for pregnant 
women [11]. 
Ideal conditions 25kg. Sporadic loading. 
Healthy and physically trained male 
workers - 40 Kg maximum [12]. 
Determined by equation NIOSH.  
Consider weigh and distance for 
repetitive movements. [13]. 
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The complete table will be published in the thesis “QOC Matrix part 2: Comparison of evaluation criteria 
according to ergonomic standards form Mexico, Spain and Unites States of America” [14].  
4.3. Determination of the opportunity areas, analysis of the original QOCMwv structure and definition of new 
content for the QOCMwv. 
During this analysis phase we observed that the questions  within  the QOCMwv version 1, do not satisfy the 
necessary parameters for the evaluation of the work places design, material and product analysis, work organization, 
evaluation of ergonomic risk and Psychosocial factors. Then whit these information, the improvement opportunity 
areas were determined. As a result of this, we reorganized the questions in five sections called: work area (it was 
divided in two sections, workplace design and task content), materials handling, work organization, work 
environment and psychosocial aspects. Furthermore, we define two segments more called metrics and specific areas. 
Metrics are concerned with: load manual manipulation, positions, repetitiveness, effort, work environment, 
psychosocial factors. And Specific areas are concerned with: work station design, positions and movements, objects 
loading, work organization, psychosocial factors, safety, work rhythm, repetitiveness. The objective of add these 
sections was identify the highest risk in a specific issue. Therefore the new proposal for the QOCMwv second 
version (see Fig. 1) consisted in:  
 
x Excel book containing 7 tabs called: analyst evaluation, worker evaluation, QOCMwv, General Pareto, Pareto for 
metrics, Pareto for specific areas, international parameters.  
x The changes made in the section “options” involved three sheets: analyst evaluation, worker evaluation and 
QOCMwv. All of them contain the new questionnaire but each one has different options as choose. In Table 4 the 
categorization of them are presented. 
Table 4. Notions used for identify the options used as choose to answer a question. 
Evaluation by Option notation 
used as answer 
Meaning  Color 
identification  
risk 
associated  
Analyst  1 yes green no risk 
 2 sometimes yellow risk 
 3 no red high risk 
Worker  S yes yes no risk 
 NT not at all sometimes risk 
 N no no high risk 
OQCMvx  combination of both previous  
 
x We add two new Pareto charts called “metrics” and “specific areas”. They have the objective of sorted the 
answers by relevance, in order to identify the specific issue that has the highest risk. The general Pareto chart was 
conserved (see Fig 2).  
x A weighting section was added   due in the first version of the QOCMwv, the categorization of the issues not 
considered the result of evaluation for each section equitably.  Thus, the Pareto chart resulting   was incorrect.  
This situation was corrected using the following equation. 
XlowXhigh
Xlowxrelative 
 %    (1) 
x Finally the national and international parameters were added in a separated tab, and it can be used only by the 
analyst. All the information contained in this section, supports the ergonomic evaluation developed and the 
improvement suggested. 
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Fig. 1. QOC Matrix – The Worker Voice (part 2). 
No.
1 0 0 0 0 0 0
2 0 0 0 0 0 0
3 0 0 0 0 0 0
4 0 0 0 0 0 0
5 0 0 0 0 0 0
6 0 0 0 0 0 0
7 0 0 0 0 0 0
8 0 0 0 0 0 0
9 0 0 0 0 0 0
10 0 0 0 0 0 0
11 0 0 0 0 0 0
12 0 0 0 0 0 0
13 0 0 0 0 0 0
14 0 0 0 0 0 0
15 0 0 0 0 0 0
16 0 0 0 0 0 0
17 0 0 0 0 0 0
|8 0 0 0 0 0 0
19 0 0 0 0 0 0
20 0 0 0 0 0 0
21 0 0 0 0 0 0
22 0 0 0 0 0 0
23 0 0 0 0 0 0
24 0 0 0 0 0 0
25 0 0 0 0 0 0
Sum
0
0
0
0
0
0
Sum
0
0
0
0
0
0
0
0
Weighting
#¡DIV/0!
#¡DIV/0!
#¡DIV/0!
#¡DIV/0!
METRICS
#¡DIV/0!
#¡DIV/0!
#¡DIV/0!
#¡DIV/0!
#¡DIV/0!
#¡DIV/0!
#¡DIV/0!
#¡DIV/0!
Weighting 
#¡DIV/0!
#¡DIV/0!
0
0
0
0
0
N= UNCOMFORTABLE N= NO
NT= NOT SO COMFORTABLE NT= Not at all
S= COMFORTABLE S= Yes
3. Work Organization 
Is there a place assigned for each tool, machinery and 
row material?
Is there any restriction of movement of the lower limbs 
and are they in a comfortable position?
How long does the developed activity  takes? (h)
What kind of work does the operator make to realize a 
task? Low or moderate (LM), rough (R), sedentary or 
rough (SVR)
The lightening level does not generate shadows and 
allows  to observe the details of the product/material?
Is the noise so constant that is needed to raise the 
voice to communicate or it definitively makes 
impossible verbal communication?
4. Work Environment
0
Psychosocial Factors 
Is the heat level optimal? Does It risks the integrity of 
the workers or affects on their efficiency and 
performance? (optimal temperature 25ºC) 
Is the work area clean and in optimal conditions to 
perform the demanded task?
Is the work area suitable to the operator according to 
his physical conditions?
Is there any restriction of movement of the upper 
limbs?
4 5
Evaluation Criteria
ACTIVITIES
1 2 3 WEIGHTING
AVERA
GE
Are the levels of mental workload qualitative? (Does 
the worker realizes several operations in a short period 
of time, being concentrated and with an elevated 
rhythm of work?).
Are the tools that the operator manipulates subjected 
to vibration?
Is the temperature of the product within a range of 25 
to 30ºC?
Does the operator receives training to perform his job?
Does the company have a medical monitoring of 
workers?
Does the activity/task  have repetitive movements that 
can lead to stress the upper limbs (arm, shoulder, 
forearm, wirts)? 
Is the activity repetitive and requires a major force to 
realize the load in which involves distance weight, time 
that causes stress on the trunk and lower limbs?
does the machinery and/or process determine the work 
rhythm?
Do the objects that are manipulated manually are 
provided with handle so the load could be realized in a 
correct and easy way?
Are there levels of qualitative mental workloads? (Does 
it produce monotony, demotivation, and lack of 
interpersonal relations?). ERGO
Does the operator executes the entire task? (plans, 
executes, inspects and corrects if necessary) 
Is there a procedure in which specifies the ergonomic 
requirements of the workstation and tasks?¿Existe un 
procedimiento donde se especifiquen los 
QOC Matrix - The Worker Voice
Repetitiveness
Objects Loading
Work Organization
Psychosocial Factors
Security
Work Rythm 
Load manual manipulation
SPECIFIC AREAS
Work Station Design 
Positions and Movements
Positions
Repetitiveness
Effort
Work Environment
SUM
#¡DIV/0!
#¡DIV/0!
#¡DIV/0!
#¡DIV/0!
#¡DIV/0!
#¡DIV/0!
1. Work Area
1.1 Workplace Design
5. Psychosocial Aspects
Does the design of the Workstation is adequate to 
facilitate the load?(any support mechanisms)
1.2 Task Content
2. Materials handling
Is there a working method established for each task 
that the operator develops?
Are the exercises realized during recess  ergonomically 
done?
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Fig. 2. Pareto Charts examples generated by the  QOC Matrix – The Worker Voice (part 2). 
5. Validation process  
The validation process of the QOCMwv, was implemented in several medium companies from Morelos State, 
Mexico. One of them is an auto parts manufacturing company and in this place we validate the first and the second 
version. We take the same department but unfortunately not the same workers. Therefore, we had the objective of 
confirm if the questions proposed in the matrix are adequate for developed an ergonomic intervention. During the 
first intervention (QOCMwv part 1) the result from the evaluation was repetitive movements and inadequate 
postures. In the second intervention the results obtained after apply the survey to 50 workers from ensemble area 
indicated “Work organization as a principal issue to resolve”, it was impacted the metric “work environment” and as 
a result of this the safety in the area is the main risk (See fig. 2).  
4. Conclusions 
The new criteria implemented in the QOCMwv include standards from three different countries: Mexico, Spain 
and United States of America. Therefore, it allows a better decision-making, this is due to the analyst count with 
specialized information, and he/she can decide which standard is better to use for the work evaluation, depending of 
all circumstances involved in the job. Finally, the worker’s answer is related with a color code, where, “Yes” 
represents color green - no risk, “not at all” represents color yellow – risk, and “No” represents color red – risk level.  
As a result of the “QOC Matrix – the worker’s voice” evaluation, the answers in color red have to be analyzed in 
order to propound a redesign task and workplaces according to ergonomics priorities.   
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